
WHAT IS CLAIMED IS; 


5 

Y . An optical transmission system comprising 
a transmit rang -end optical transmission device, a 
receiving -end optical transmission device and an 
optical transmission line connecting the 

10 transmitting-end and receiving-end optical 
transmission devices, 

the transmitting-end optical transmission 
device comprising\ 

encoding means having n outputs, for forming 

15 k data by aligning phases of data on k channels with 
each other and for generating (n-k) error correction 
bits for said k data and adding said (n-k) error 
correction bits to saia k data; and 

wavelength-multiplexing means connected to 

20 the encoding means, for converting both said k data 
and said (n-k) error correction bits to n optical 
signals having different wavelengths and for 
wavelength-multiplexing said n optical signals so as 
to be delivered to the optical transmission line, and 

25 the receiving-end optical transmission 

device comprising: \ 

wavelength- demultiplexing means for 
separating the wavelength-multipVexed optical signals 
from the optical transmission l:me into n optical 

30 signals, each corresponding to one of the different 
wavelengths ; and \ 

decoding means connected Yo the 
wavelength-multiplexing means, for generating k error 
corrected data by correcting error bits\ising the (n-k) 

35 error correction bits contained in saicl n separated 
optical siyiiaTsI ' " ____ 



- 43 


> 


2 . An optical transmission system comprisii 
5 a transmitting-end optical transmission device,/^ 
receiving-end optical transmission device and^ 
optical transmission line connecting the 
transmit ting -end and receiving-end optical, 
transmission devices, 
10 the transmit ting-end optical ITransmission 

device comprising: 

parity generating means foi^ forming k data 
by adding an SOH (Section Over Head) including at least 
one error monitoring byte to datsr on k channels and 
15 aligning phases of said data witzn each other and for 
generating a parity bit for saicl k data and adding said 
parity bit to said k data; and 

wavelength-multipiexing means connected to 
the parity generating means', for converting said k data 
20 and said parity bit to (^c+1) optical signals having 
different wavelengths ai*u for wavelength-multiplexing 
said (k+1) optical signals so as to be delivered to 
the optical transmission line, and 

the receiving-end optical transmission 
25 device comprising; 

wavelength- demultiplexing means for 
separating the wavelength-multiplexed optical signals 
from the optical transmission line into (k+1) optical 
signals, eachr corresponding to one of the different 
30 wavelengths/ and 

:ror correction means connected to the 
wavelengttf-multiplexing means, for correcting error 
bits bas^d on one result of a parity check for said 
separated (k+1) optical signals and the other result 
35 of a parity check using said at least one error 
monitoring byte. 
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3 . An optical transmission system comprising 
a transmitting-end optical transmission device, a 
receiving-end optical transmission device and an 
optical transmission line connecting the 
transmitting-end and receiving-end optical 
transmission devices, 

the transmit ting-end optical transmission 
device comprising: 

encoding means having k input and n outputs , 
for generating (n-k) error correction bits for every 
transmission data having k bits; and 

wavelength- multiplexing means connected to 
the encoding means, for converting said transmission 
data and said (n-k) error correction bits to n optical 
signals having different wavelengths and for 


wavelength-multiplexing said n optical signals so as 
to be delivered to thJ optical transmission line, and 

the receiving-end optical transmission 
device comprising: 

wavelength- demultiplexing means for 
separating the wavelength-multiplexed optical signals 
from the optical transmission line into n optical 
signals, each corresponding to one of the different 
wavelengths ; and I 

decoding meanls connected to the 
wavelength-multiplexing means , for correcting error 
bits of data having k bitl contained in said n separated 
optical signals by using said (n-k) error correction 
bits contained in said n separated optical signals . 


35 
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a transmit ting-en^, optical transmission device, a 
receiving-end optical transmission device and an 
optical transmission line connecting the 
transmit ting -end and receiving-end optical 
transmission devices, 

the transmitting- end optical transmission 
device comprising: 

encoding means having k input and n output , 
for generating (k-k) error correction bits for 
transmission data on k channels and adding the (n- 
k) error correction bits to the transmission data so 
as to form a sequence of n data; 

multiplexing and frame generating means 

encoding means, for adding a frame 
information to each data in the 


connected to th€ 
synchronization 
sequence of the n 
the n data; and 


data and time-division-multiplexing 


X 


electiiical- optical converting means 
connected to tho multiplexing and frame generating 
means, for convertVng the tipn^-division-multiplexed 
n data into n optical signals so as to deliver the n 
optical signals to tnfe-oprical transmission line, and 

the receiving-end optical transmission 
device comprisirlg: 

opticak-electrical converting means for 


converting the n 
transmission lin 


optical signals via the optical 
3 to electrical signals; 


separating means connected to the 


optical-electrical converting means, for separating 
the electrical signals into a sequence of n data by- 
detecting the frame synchronization inf ormation; and 
decoding means connected to the separating 
means, for performing error correction decoding for 
a sequence of k daffta from said separated sequence of 
the n data using a sequence of (n-k) data from said 
separated sequence! of the n data. 


X 


5 . An optical transmission device 
5 comprising* 

encoding means having k inputs, for forming 
n data by generating (n-k) error correction bits for 
k data corresponding to k channels and adding the (n-k) 
error correction bits to the k data; 
10 phase alignment means for aligning phases of 

the n data received from the encoding means; 

electrical -optical converting means for 
converting them data aligned in phase by the phase 
alignment means uto n optical signals having different 
15 wavelengths; ana 

wavelenath-multiplexing means for 
multiplexing the n optical signals having the 
different wavelengths received from the 
electrical-optical\ converting means so as to form 
20 wavelength-multiplexed signals. 


25 6. An optical transmission device 

comprising: \ 

wavelength- demultiplexing means for 
separating wavelength-multiplexed optical signals 
having n wavelengths into n optical signals 
30 corresponding to the n wavelengths; 

optical-electrical converting means 
connected to the wavelength- demultiplexing means, for 
receiving and converting tne separated n optical 
signals corresponding to the n wavelengths into n 
35 electrical signals; and \ 

decoding means for\ performing an error 
correction decoding for k daAa contained in the n 


electrical signals cbirverted by the optical - 
electrical converting itfe^ns using (n-k) error 
correction bits contained xn said n electrical 
oignajr s-: — ~~ 

5 


7 . An optical transmission device 

10 comprising: 

frame generating and SOH inserting means for 
adding an SOH (Seciion Over Head) to data for each of 
k channels such that all the k data can be aligned in 
phase by means of aS frame synchronization byte within 

15 each SOH; I 

encoding means having n outputs and 
connected to the fi^ame generating and SOH inserting 
means, for receivinb the k data with the SOH, 
generating (n-k) error correction bits for the k data 

20 without taking the frame synchronization bytes into 
account, adding a frame synchronization byte to each 
of the (n-k) error copiec tion^fcfits and forming n data, 
each of the n data indlud4ijg^its frame synchronization 
byte, by combining the (n-k) error correction bits and 

25 the k data corresponding to the k channels; 

electrical- optical means for converting the 
n data from the encoding means into n optical signals 
having different wavelengths; and 

wavelength-multiplexing means connected to 

30 the electrical -optical converting means, for 
multiplexing the n opitical signals from the 
electrical-optical converting means so as to form 
wavelength-multiplexed signals . 

\ 

35 
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8. An optical transmission device 
comprising: j 


wavelength-demultiplexing means for 
separating wavelength -multiplexed optical signals 
5 having n wavelengths ,into n optical signals 
corresponding to the In wavelengths; 

optical -elejctrical converting means 
connected to the wavejength-demultiplexing means, for 
receiving and converging the separated n optical 
10 signals corresponding to the n wavelengths into n 
electrical signals; 

frame top detecting means for detecting a top 
of a frame for each bf the^n electrical signals 
converted by the optiial-4lectr^cal converting means; 
15 memory means f Ajr^s^oring the n electrical 

signals converted by the optical-electrical 
converting means anc outputting the stored n 
electrical signals such that the tops of the frames 
detected by the frame top detecting means are aligned 
20 with each other; 

decoding means for performing an error 
correction decoding tor k data contained in the n 


electrical signals converted by the optical- 
electrical converting means using (n-k) error 
correction b 
signals; and 


25 correction bits contained in said n electrical 


SOH (Section Over Head) terminating means 
for receiving the k da^ta from the decoding means and 
terminating an SOH for said every k data. 


30 


L 


35 


9 . An optical transmission device 
comprising: I 

SOH inserting means for adding an SOH 
(Section Over Head) including an error monitoring byte 
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to data for each of k channels; 

parity generc.ting means for receiving the 
data for each of the k cpannels from the SOH inserting 
means, calculating and adding a parity to the data so 
as to generate (k+1) data; 

phase alignment means for aligning phases of 
the (k+1) data received from the parity generating 
means ; 

electrical-optical converting means for 
converting the (k+1) data whose phases are aligned by 
the phase alignment means to (k+1) optical signals 
having different phases; and 

wavelength-rmlltiplexing means for 
multiplexing the (k+1) I optical signals from the 
electrical -optical converting means so as to form 


wavelength-multiplexed 


signals , 


10. An optica 


1 transmission device 


comprising: 

wavelength- demultiplexing means for 
separating (k+1) multiplexed optical signals into 

25 (k+1) optical signals having (k+1) wavelengths, 
respectively; | 

optical-electrical converting means for 
receiving the separated (^c+1) optical signals from the 
wavelength- demultiplexing means and converting said 

30 (k+1) optical signals int^ (k+1) electrical signals; 

parity detection means for receiving the 
(k+1) electrical signals ^received from the 
optical -electrical converting means and locating a bit 
position of an error bit bylchecking a parity contained 

35 in said received (k+1) electrical signals and by 
performing parity check for each data of the k 
electrical signals corresponding to k channels using 


# 


so • 
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at least one error mc pitoring byte attached to said 
k electrical signals;! and 

error correction means for performing an 
error correction at tne bit position of the error bit 
located by the parity! detection means . 


10 11. An optical transmission device 

comprising: j 

encoding meanb having k inputs and n outputs , 
for generating (n-k) error correction bits for every 
;5 k bits of transmission j data; 

I! 15 phase alignment means for aligning both tops 

;3 of the transmission datalhaving the k bits and the (n-k) 

| error correction bits in phase; 

:g electrical-optical converting means for 

5 converting the transmission data and the error 

j 20 correction bits aligned! in phase with one another by 

$ the phase alignment means to optical signals having 

% different wavelengths; 1 

n wavelength-mulltiplexing means for receiving 

^ from the electrical-optiqal means and multiplexing the 

25 optical signals having t^ie different wavelengths. 


30 12. An optical transmission device 

comprising: ^ 

wavelength- (Jemultiplexing means for 
separating wavelengthAmdltiplexed optical signals 
into n optical signals W^vinjg different wavelengths; 

35 optical-electirl^c^l converting means for 

converting the n optical signals having the different 
wavelengths to n electrical signals including k bits 


0 m 
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representing transmission data; 

decoding means receiving the n electrical 
signals from the opticil-electrical converting means, 
for performing error Correction decoding for every 
said k bits using (n-k) bits representing error 
correction bits. 


10 

13 . An opticeLl transmission device 
comprisxng: I 

encoding means having k input and n output, 
O for generating (n-k) elror correction bits for 

^ 15 transmission data on k (channels and adding the (n- 

j;fj k) error correction bits toAthe transmission data so 

as to form a sequence ofc n data; 


m multiplexing frame generating means 

Q connected to the encodilicl means, yE or adding a frame 

J 3 20 synchronization information to/^ach data in the 

= p sequence of the n data an& time-division-multiplexing 

the n data; and 1 

electrical-optical converting means 
"5 connected to the multiplexing and frame generating 

25 means, for converting the time -division-multiplexed 
n data into n optical sicjnals so as to deliver the n 
optical signals to an oplical transmission line. 


30 


14. An optical transmission device 
comprising: 

optical -electrical converting means for 
35 converting time-division-mliltiplexed signals to 
electrical signals; 1 

separating means connected to the 

1 


* 
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optical -electrical cony 


the electrical signals |Lnto a sequence of n data 


including k bits repres 
(n-k) bits representing 


srting means, for separating 


anting transmission data and 
error correction bits by 
detecting a frame synchronization information; and 

decoding means; connected to the separating 
means, for performing error correction decoding for 
every said k bits using] said (n-k) error correction 
bits . 


15 • An optical 
channels comprising: 

encoding meanfe 


transmission device having n 


for generating error 


correction bits for m dati. corresponding to any m 
channels of k channels re presenting transmission data, 
k being less than n and a number of £ti& error correction 


bits being (n-k); 

identification! signal inserting means 
connected to the encoding means, for inserting an 
identification signal into each of the m data and the 
(n-k) error correction bits from the encoding means; 

multiplexing mJans connected to the 
identification signal inserting means, for time- 
division-multiplexing (k-«n) data rather than said m 
data in the transmission data, and, said m data as well 
as said (n-k) error correction bits; and 

electrical-opticaal converting means for 
receiving from the multiplexing means and converting 
the time -division -multiplexed signals to optical 
signals . 


35 
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16 . An optical transmission device having n 
channels comprising: 

optical -eleatrical converting means for 
converting time-division-multiplexed signals 
including k data representing transmission data for 
k channels in the n channels and (n-k) error correction 
bits to n electrical signals; 

separating means for separating the n 
electrical signals receiving from the optical- 
electrical converting means into a sequence of n data; 

identification signal detecting means for 
detecting m data and i:he (n-k) error correction bits 
in the sequence of the n data received from the 
separating means , each! of the m data and the (n-k) error 
correction bits having an identification signal; and 

decoding means receisy-ng the k data and the 
(n-k) error correctio|i bits' f roih the identification 
signal detecting means, f6r performing error 
correction decoding on 
correction bits. 


the/ m data using the (n-k) error 



17. An opticql transmission device having n 
channels comprising : 

encoding means receiving m data 
corresponding to any ml channels of k channels 
representing transmission data and (k-m) fixed data, 
for generating (n-k) eijror correction, k being less 
than n; 

identification signal inserting means 
connected to the encoding means, for inserting an 
identification signal injto each of the m data and the 
(n-k) error correction t^Lts; 

multiplexing means connected to the 
identification signal inserting means, for time- 


54 - 



division-multiplexing (k-m) data rather than said m 
data in the transmission data, and, said m data as well 
as said (n-k) error correction bits; and 

electrical -joptical converting means for 
receiving from the multiplexing means and converting 
the time-division-muitiplexed signals to optical 
signals . 


10 

18 . An opt ileal transmission device having n 
channels comprising] 

□ optical -ejectrical converting means for 

;~ 15 converting time-division-multiplexed signals 

:0 including k data representing transmission data for 

2 k channels in the n channels and (n-k) error correction 

bits to n electrical so/gnals; 
2 i / ^ 

.~ s separating m^ans for separating the n 

20 electrical signals [receiving from/ the optical- 

: p electrical converting mlsans into a/ sequence of n data; 

T. identif icdtiok signal/detecting means for 

y » \ / 

g detecting m data and the \n-k^ error correction bits 

C in the sequence of the n data received from the 

25 separating means , each of the m data and the (n-k) error 
correction bits havihg an identification signal; and 
decoding mians receiving the m data as well 
as the (n-k) error cbrrection bits from the 
identification signal detecting means and (k-m) fixed 
30 data, for performing error correction decoding on the 
m data using the (n-k) error correction bits. 

i 

» 
i 

\ 
\ 

35 \ 

\ 

19 . An optical transmission device 
comprising: \ 

\ 
\ 
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frame generating and SOH inserting means for 
adding an SOH (Section Oyer Head) to data for each of 
k channels such that alljthe k data can be aligned in 
phase by means of a framej synchronization byte within 
each SOH; i 

encoding means having n outputs and 
connected to the frame generating and SOH inserting 
means, for receiving thd k data with the SOH, 
generating (n-k) error correction bits for the k data 
without taking the frame synchronization bytes into 
account, adding a frame synchronization byte to each 
of the (n-k) error correction bits and forming n data, 
each of the n data including its frame synchronization 
byte, by combining the (n4k) error correction bits and 
the k data corresponding to the k channels; and 

electrical- opt ileal converting means for 

converting the n data from the (encoding means into n 

I 7 \ 

optical signals having different wavelengths. 

/ 



20 . An optical transmission device 
comprising: I 

optical-electrical converting means for 
converting n optical signkls corresponding to n 
wavelengths into n electrkcal signals; 

frame top detectilng means for detecting a top 
of a frame for each of thk n electrical signals 
converted by the optical-ellectrical converting means; 

memory means fori storing the n electrical 
signals converted by the optical -electrical 
converting means and outputting the stored n 
electrical signals such the tops of the frames 

detected by the frame top detecting means are aligned 
with each other; \ 

decoding means foA performing an error 
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correction decoding for k data contained in the n 
electrical signals converted by the optical - 


electrical convert ingj mjeaps using (n-k) error 
correction bits contained* in said n electrical 
signals ; and ! { J 

SOH ( Sec t ion\ W§£" Head) terminating means 
for receiving the k data from the decoding means and 
terminating an SOH forj said every k data. 


10 


